Introduction
Conventional risks, such as environmental degradation, tend to take on new dimensions due to increasingly extreme weather conditions, growing geographical concentration of populations and wealth, etc. Emerging issues, such as new diseases, biotechnologies, bio-terrorism, are occurring, many of which are characterised by extreme uncertainty and the possibility of extensive harm. Government capacity to adjust to traditional and new risks seems increasingly challenged by modern complexities, while at the same time people seem more ready to accept risk resulting from "private" decisions rather than those resulting from "public" decisions (for example most consumers seem ready to assume the uncertainty resulting from the use of cellular phones or pharmaceuticals). This paper will consider lessons for decision-makers, drawing mainly on the experience of managing global risks, particularly those threatening the environment and human health (financial and economic risks will be left mostly outside the scope of this paper). The focus is on lessons for improving internal practices for the management of government decision-making. Therefore, this paper deals primarily with the integration of risk management practices at the different steps of the decision-making process. It does not cover wider governance aspects, in particular consultation and participation mechanisms, transparency issues and the role of the media. However, it should be emphasised that these mechanisms are also key to the success of risk management as well as to well-functioning internal management mechanisms. Similarly the paper does not specifically address the complexity of the relationship between politicians, bureaucrats, citizens and scientists, who have various impacts and roles across the different steps of the policy process.
These factors require sustainable efforts to integrate risk management in decision-making practices. This is true at the different stages of the policy process. Policy-makers need to determine the nature of risks, to manage uncertainty, to take effective decisions and to learn from decisions in order to improve risk management practices. This presentation will follow this "cycle".
Determining the nature of the risk

Definitions
Risk can be generically defined as "the probability that the actual input variables and the outcome results may vary from those originally estimated" (Remenyi, 1999) . Thus, risk can inherently be both positive and negative.
First one should try to differentiate risk from hazard, which are two interrelated but distinct concepts, with different implications for policy-makers. A hazard represents an unpredictable event or a chemical, physical or biological substance that has the potential to harm the economy, health, the environment, etc. In terms of frequency and strength, true hazards remain broadly uninfluenced by the increase in human activity over time. Fortunately, many hazards can be contained, so not every potential hazard poses an actual risk. A risk, in turn, is the likelihood of adverse effects (including arising from exposure to a hazard) resulting from two factors, the probability of exposure and the severity of the consequences.
Box 1. Short typology of risks
In order to appreciate the nature of risk, a distinction is usually made between natural and man-made risks. This distinction is not always as easy to draw as it may first seem. For instance, flooding is usually considered as a natural catastrophe, whereas it can also result from a mistake (e.g. regrouping of lands).
Natural disasters and accidents constitute the first category where the public expects there to be well-developed plans to respond -and to ensure that in the case of accidents there is no recurrence. This category includes risks related to hazards (e.g. earthquakes). This is the "traditional" category of risks, although they may have increased in frequency and intensity in recent years (e.g. possible side-effects of climate change).
New technologies are a field of emerging risks where public aversion to risk at any level has been increasing. Technology-related risks are often an area where confidence in governments' objectivity and the degree of reassurance offered is decreasing. This is particularly true of the consequences of accidents/failures in large-scale units (e.g. nuclear power plants, supertankers), major dysfunction of network technologies (e.g. cyberterrorism), and major accidents related to biotechnology (e.g. spread of harmful "rogue" genetically modified genes, bioterrorism).
Managing uncertainty
Linking risk to decision-making entails the implicit recognition that risk has "political" implications. Government response to risk cannot be considered as a purely technical matter to be solved by experts on the basis of scientific evidence. In most cases, the decision remains ultimately in the hands of decision-makers, who are accountable to citizens. Politicians, and more generally senior officials, need to exercise their judgment. The existence of sound management guidelines can therefore be a real asset in the formulation of the most effective policy responses.
Risk management implies that policy-makers have the capacity to identify the nature of the specific risk to be acted upon and to find the most appropriate response according to their own political choice and accountability. But uncertainty being at the heart of risk, risk management becomes much more challenging than "business as usual". Therefore, managing risks is very much about sound management of uncertainty.
This cautious approach, while frustrating in its complexity, permits regulators and political decision-makers to evaluate various options for controlling risks, without being restricted to a predetermined risk estimate and a single control option. Thus, it should be clear that a series of crucial decisions are embedded within the risk management process and that these are the primary responsibility of the decision-makers. However this implies Box 1. Short typology of risks (cont.) In addition to these two major categories, the provision of services, particularly in the medical field, is also raising important issues related to potential risks. In general, the medical field is less tolerant of failure than in the past. That is especially true of state provision, but it also applies to private sector provision where there is an expectation of state regulation. The emergence of new diseases (e.g. AIDS, BSE), resurgence of diseases hitherto thought to be largely eradicated (e.g. TB, malaria), as well as issues related to possible pandemics (e.g. influenza) are very significant phenomena.
Risk is also a component of long-term planning and the evaluation and management of large-scale investments (e.g. IT investment). Long-term planning typically generates political risks, where particularly in the case of long-term strategies, early and unpopular action is required, but where the penalties for inaction appear remote or the benefits are not immediately evident.
two main steps for policy-makers in determining the nature of risks: risk estimation and risk characterisation.
Risk estimation is the quantification of the likelihood (i.e. probability) that adverse effects will occur. When the likelihood exists (e.g. environmental risks), the framework for risk assessment helps in organising the gathering of information and the scientific interpretation of facts that help formulate regulatory decisions and management strategies. It provides judgment on whether or not adverse effects will occur, and provides the calculations necessary to estimate the extent of such effects.
Risk can be estimated in one of two ways:
• According to one common technique, failure mode and effect analysis, analysts try to identify all the events that might contribute to a system breakdown. Then they compile a complete description of possible failure.
• For risks where bad outcomes rarely occur, they can be calculated indirectly, by estimating the theoretical level of human exposure and the potential severity of health effects as predicted by experimental studies (based on subjective judgment).
Interesting examples can be found in the health and the environment sectors. In the environment sector it is significant in the event of actual or predicted exposure to a substance. Ecological risk assessments evaluate ecological effects of natural events or human activities such as draining of wetlands or release of chemicals. Ecological risk assessment consists of three m a j o r p h a s e s : i ) p ro bl e m f o r mu l a t i o n ; i i ) a n a ly s i s ; a n d i i i ) r i s k characterisation. Methodologies for the estimation of health-related risks are presented in Box 2.
Risk characterisation is the combination of hazard identification, doseresponse information, and exposure information. The final assessment should provide all information pertaining to the decision at hand, including such factors as the nature and weight of evidence for each step of the process, the estimated uncertainty of the component parts, and the distribution of risk across various sectors of the population.
Risk characterisation is the estimation of the incidence and severity of the adverse effects likely to occur in an environmental compartment, due to actual or predicted exposure to a substance, i.e. integration of the effects and exposure assessments. Risk characterisation integrates the exposure and effects profiles. Risks can be estimated using a variety of techniques, including comparing individual exposure and effects values, comparing the distribution of exposure and effects, or using simulation models. Risk can be expressed as a qualitative or quantitative estimate, depending on available data. In this step, the assessor also discusses the results with the risk manager. For instance, asteroids would have an enormous impact on environment and human health (risk characterisation) but their probability (risk estimation) is very low. On the contrary, the impact of global warming is still indeterminate (risk characterisation) whereas its probability (risk estimation) is high.
Ex ante evaluation
Once the risk has been estimated and characterised, effective public decisions must be supported by a capacity to carry out evaluation prior to the decision (ex ante evaluation). This step will be the necessary precondition to taking the "political" decision of acting or not acting. Evaluation by policymakers will need to be based on access to the most relevant information. This calls for facilitating access to scientific evidence. Efficient and sustainable solutions will of course not come easily from translating scientific "messages" but from the right balance between well-understood scientific evidence, strategic or political choices, and public acceptance.
Box 2. Estimation of health-related risks
Human health is an example of a sector where estimation is crucial. Human health can be threatened under many circumstances including the full range of unpredictable diseases, diseases with various levels of probability (e.g. epidemics and pandemics, but also for example diseases resulting from exposure in different circumstances, including in hospitals), exposure to toxic substance, etc. It can follow the methodology described below.
Hazard identification is the first step in the process of health risk assessment. It involves weighing the available evidence and deciding whether a particular substance has an adverse health effect. It may also involve characterisation of the behaviour of a chemical within the body and its interaction with organs, cells or even parts of cells.
Dose-response assessment is the process of characterising the relationship of the dose of the toxicant received and the incidence of adverse effects in the exposed population.
In the exposure assessment, exposure and dose to humans are estimated. Exposure occurs when humans come into contact with a toxic pollutant. The dose, on the other hand, is the actual amount of the substance taken into the body.
Exposure modelling provides useful support when inadequate research or epidemiological data exist.
Sound science requires that an observed pattern of events should not be accorded cause-effect significance unless confirmed by careful data and thorough statistical analysis. This is an attempt to minimise the likelihood of "false alarms" which accepts that a limited number of real effects may go undetected for a substantial period of time. The principle of sound science will restrain decision-makers from attempting premature or fallacious judgments about hazards that may not constitute meaningful threats. It requires that the decision to act be based on the reasonable probability of harm that constitutes a significant risk.
But determining the exact level of risk remains a complex task. Risk evaluation examines the economic and social issues influencing the selection of control options intended to ensure acceptable levels of risk. These considerations deal extensively with individual and societal values, and thus go far beyond the scientific notion of empirical (measurable) physical quantities. Instead, risk evaluation techniques focus on the exploration of "normative" issues related to what "ought to happen" in a society that seeks to provide citizens with effective health and environmental protection in an equitable but affordable manner. A scientific model can be built on the basis of policy processes where management decisions are based on stakeholder input but constrained by scientific efficiency.
The complexity of dealing with environmental risks means, for example, that scientific risk estimates have little meaning to non experts, who tend to focus on the severity of consequences for a given risk rather than the numerical probability of its occurrence. Risk is often evaluated according to a subjective perception of the threatening characteristics of a particular hazard. In order to compensate for such distortions in the public perception of risk, decision-makers and stakeholders must rely on a broad and systematic review of the economic and social dimensions of risk in order to provide a more pragmatic approach to the selection of effective risk-reduction strategies.
Despite the best efforts of scientists and economists to explain and defend the risk estimates and cost-benefit ratios that they have calculated, public acceptance of risk continues to be greatly influenced by factors unrelated to science or economics. Many of these are social factors, which include, among others, risk perception and comparative risk, i.e. in benchmarks between regulatory jurisdictions. It is particularly interesting to compare the consistency between different regulatory bodies regarding risk/exposure estimates, the relevance of risk estimates, and the expected impact of various risk reduction options. Risk equity requires a careful examination of the economic benefits and burdens especially when vulnerable subgroups or disadvantaged minority groups are disproportionately exposed.
Ideally, ex ante evaluation should lead to a "middle ground" where the majority of substantial risks are effectively addressed and the majority of insignificant ones are dismissed. Of course this should be considered as a "goal" to be appreciated case by case.
Taking effective decisions
Once the decision has been "prepared", decision-makers must take the most effective decision among the existing "options". One possible option should be not to launch action if the risk is not considered sufficiently significant. Other options may be quick reaction or long-term measures. Options must be evaluated according to a value system that includes social, financial, economic and political considerations. These goals can be reached if specific criteria are identified to help managers develop adapted approaches, focusing for example on exposure reduction or risk reduction.
Box 3. Examples from the environmental sector
Economic evaluation considers the projected costs of implementing a programme, together with corresponding benefits of expected future improvements. This approach provides risk managers with the ability to evaluate and select the best available environmental control strategy from a range of proposed options. It also involves assignment of subjective values, usually expressed in monetary terms, to quantify health benefits gained from the reduced incidence of disease and lessened risk of premature death. Several different types of economic analysis techniques can be used at the risk evaluation stage. The most comprehensive and most complex risk evaluation method is termed socio-economic impact analysis (SEIA). Its application in risk evaluation is usually restricted to evaluating the impact of major new regulatory initiatives proposed by government agencies. It contains the elements of a formal cost-benefit analysis and also examines effects that may include the anticipated impacts of proposed new government regulations on issues such as the distribution of income, technological progress, employment, etc.
Social evaluation is based on the notion of acceptable risk. It is an active value, wrongly influenced by societal norms and expectations about safety. Safety, therefore, does not denote the absence of risk, but rather the acceptability of risk under certain conditions defined by social influences. Acceptable risk is determined less by the objective level of risk than by the subjective risk tolerance of the exposed individual.
Policy-makers may then choose to apply a variety of methods ranging from regulatory measures to other alternative measures.
Precaution
When scientific evidence does not exist, a well-defined management process also needs to include precautionary methods in order to facilitate public choices. Past confidence in the capacity of policy-makers to take fully reliable decisions on the basis of advice from scientists is no longer accepted by the public. The lack of certainty of the "good response" (e.g. genetically modified organisms, GMOs) is a good illustration.
This development calls for "precautionary approaches" to risks, based on the idea that fundamental requirements (e.g. environmental and human safety, public health, etc.) are irreplaceable human goods. Protection of our surroundings, of public health, etc., should be treated as the paramount concern for regulatory organisations and governmental decisions. All other concerns, such as the cost of control or adverse economic impact, would then become secondary in public policy, although it is necessary to consider the cost-effectiveness of the proposed control measures.
Precautionary approaches are easy to define but far less easy to put into practice. For example, they impel decision-makers towards action in situations where a serious or irreversible health hazard is considered to be a possibility, although the probability of the suspected hazard is imperfectly understood.
Major efforts are currently being made at the international level to clarify those situations in which precaution would be considered appropriate. The main question is not so much about the legal definition of a "precautionary principle", as about the capacity to harmonise decision-making practices and regulations in order to make precaution possible.
Risk control methods
The risk control phase focuses on choosing a particular course of preventive or remedial action from a number of possible control options, all of which are intended to reduce risks through various strategies. In contrast to the apparent objectivity of the previous analytical steps, risk control should consider a myriad of inherently economic, social and political issues, as well as carefully reviewing the critical scientific findings contained in the risk characterisation report. For reasons of democracy and efficiency this would require monitoring a process open to civil society. It is important that risk control deliberations take place within an open and transparent participatory process that involves continual consultations with all stakeholder groups as well as the general public, using the full range of available risk communication and consensus-building tools.
The basic objectives of risk control will include consideration of the following major issues:
• determining if a hazard represents a level of risk greater than society, as represented by the participating stakeholders, is willing to accept;
• considering and developing what risk minimisation actions are available;
• selecting a feasible and effective course of action to reduce or eliminate unacceptable risks.
Control options for consideration could include many different types of initiative such as revision of regulatory standards, introduction of consensus guidelines or adoption of voluntary codes of practice.
Alternative strategies for controlling risk are identified as risk control options. They will all be evaluated in terms of their effectiveness in reducing harmful environmental effects, the cost of implementing the option, and the anticipated impact of the proposed control measures on other stakeholder objectives, including the possible introduction of new environmental/socioeconomic problems.
Determining the right costs and benefits
After various potential options have been identified, each option must be appraised according to its effectiveness, feasibility, costs and anticipated benefits. There are several key questions that will routinely be addressed when stakeholders consider each possible option:
• What are the option's expected benefits and costs?
• Who benefits and who bears the cost? What are the equity and environmental justice considerations?
• How feasible is the option, given the available time and resources for its implementation? What are its legal, political, economic and technological limitations?
• Does the option increase certain risks while reducing others?
The expected costs and benefits of each control option will usually be estimated by quantitative economic analysis. However, the technological and social feasibility of a particular option is more difficult to determine by formal quantitative measures.
A particularly contentious issue when evaluating the feasibility of an environmental control option is a political one -the fair distribution of costs and benefits, often termed risk equity. It is therefore crucial to review the likely impact of various control options on specific disadvantaged groups -those with disproportionate environmental exposure, pre-existing medical conditions or identifiable socio-economic liabilities.
Intervention: choosing the right tools
Regulatory approaches have been the traditional policy response to risk, particularly in situations of unacceptably high risks associated with high exposure. A range of traditional regulatory approaches is available to risk managers as risk-control options. A common feature of all such measures is that they maintain emission and exposure standards through the force of law, with potential economic or criminal penalties for serious infractions.
The development of air quality initiatives over the past 25 years is a good illustration of how risk reduction options evolve as the issues become more complex. Air quality regulations allow the pollutant emitter to be given a permit or license that identifies an acceptable emission level or effluent concentration. It is important to note that emission permits and approvals are developed and managed on a case-by-case basis. Consequently, facilities and industries may be regulated in a non-uniform manner, and a variety of factors may influence the specific provisions of the permit.
Systemic risks imply co-ordinated responses at the international level. Accordingly, national governments' freedom of action tends to be increasingly restricted by international regulations. This is particularly true at the European level, the more recent example being food safety. In this case, the question is to find a balance between disguised protectionism and protection of consumer health through European regulations.
Box 4. European Commission regulations on BSE
The European Commission has put in place a comprehensive set of community measures in relation to BSE:
• the requirement to remove specified risk materials (SRMs like spinal cord, brain, eyes, tonsils, parts of the intestines) from cattle, sheep and goats throughout the EU starting 1 October 2000 from the human and animal food chains;
• the introduction of targeted testing for BSE, with a focus on high-risk animal categories, starting 1 January 2001;
• prohibiting the use of dead animals unfit for human consumption in feed production starting 1 March 2001.
In addition to new regulatory approaches, there has been a noticeable development of alternatives to regulations for managing emerging risks, particularly in the field of environmental protection. These include, for example, voluntary agreements, market-based incentives, auditing, economic incentives and taxes, consumer education, and labelling. For some of these instruments, particularly in the case of voluntary agreements, it should be emphasised that efficient measures cannot rely solely on good will, but require provisions to ensure the "binding effects" of voluntary commitments.
Box 4. European Commission regulations on BSE (cont.)
In response to the crisis in consumer confidence that followed the introduction of the rapid BSE tests, and the confirmation of the first cases in countries that had not yet detected BSE cases until then, the Commission has taken a series of additional measures:
• a ban on the use of ruminant meat and bone meal and certain other animal proteins in foodstuffs for all farm animals, to avoid risks of crosscontamination, at least until end June 2001;
• the testing of all cattle aged over 30 months destined for human consumption;
• the extension of the list of specified risk materials to include the entire intestine of bovines and the vertebral column;
• a ban on the use in feed and food of mechanically recovered meat derived from bones of cattle, sheep and goats; and
• a proposal to tighten up treatment standards for ruminant fats is expected after the relevant scientific advice has been updated.
Box 5. Non-regulatory approaches in the chemicals field
• Voluntary pollution management initiatives: The chemicals producers' RESPONSIBLE CARE programme is a leading example of a voluntary initiative adopted by the chemical industry associations in Canada, the United States and Europe, to encourage cross-fertilisation of best practices and innovative solutions for control of industrial emissions during the production and use of chemicals.
• Emission release inventories: Industries report the emission of the most common toxic chemical pollutants from their industrial facilities. Publication of such inventories provides a powerful voluntary incentive for industries to reduce emissions of toxic chemicals in response to public reactions to the published inventories.
Box 5. Non-regulatory approaches in the chemicals field (cont.)
• Market-based incentives: More recently, an innovative non-regulatory approach termed "emissions-reduction trading" has been encouraged by some government regulators. A corporation that has significantly reduced its environmental emissions may receive financial credits of trading value that can be sold to other industries that are otherwise unable/unwilling to reduce their own emissions.
• Environmental taxes: Attempts have been made in many countries to internalise the costs of pollution according to the "polluter pays principle", requiring producers and consumers to assume the full costs of harmful environmental impacts by including these costs in the price of the product or service sold. Externality costs are often added to the selling price of goods as an environmental tax (a so-called "green tax" or "eco-tax"). It is expected that producers will be encouraged to act in rational self-interest to minimise the pollution effects.
• Environmental auditing: This involves the systematic examination of business properties (land, buildings and equipment) and production activities for any potential environmental hazards that could represent future liabilities to the company. Audits constitute an almost obligatory step in the legal requirement for diligence -a process which demands that the owners and managers of a business take all the necessary steps to ensure that their properties and production activities meet the legal requirements for public health and safety.
• International agreements and conventions under the auspices of the World Health Organisation, the United Nations Environmental Program, the OECD and other multinational bodies.
• Consumer education and labelling: The promotion of pollution prevention concepts and public awareness can include information and educational programmes to modify behaviours by alerting consumers and technology users of environmental risks.
Source: Environmental Health Risk Management, a Primer for Canadians.
Improving policy integration
Risk as an element in decision-making is not always fully understood at senior policy levels in government. Those that do understand the nature of risk and its assessment are often outside the central group of decisionmakers, sometimes unable to communicate their conclusions in a nontechnical form, and frequently do not fully appreciate how the process of decision-making works. Nor are the principles of risk management well embedded universally at the centres of government, although the appreciation of its importance is growing as the number and magnitude of disasters and perceived threats increases. Equally important is the rising expectation that governments have a central responsibility either for risk prevention or for managing the consequences. Finally, as the BSE inquiry in the United Kingdom showed, there is a need to examine ways in which risk and its implications for decisions and action can best be communicated to Parliaments and the public.
Increasingly, risks have to be dealt with at the regional and international levels as they affect all countries and ignore borders. Indeed, unless international co-operation is institutionalised, systemic risks can spread and entail a series of adverse effects in several countries. Recent examples in the heart of Europe have illustrated this evolution, including attempts to adapt the role of the European Commission to deal with safety issues.
Implementation issues
In the past, the action phase for stakeholders focused primarily on complying with regulations. There has been a shift towards voluntary compliance and greater involvement of stakeholders in developing both risk management strategies and implementation plans. These new conditions create challenges in terms of the public sector capacity to manage good implementation.
The assignment of roles, responsibilities and accountabilities should be agreed upon early in the process including:
• how and when the risk management strategy will be carried out;
• the roles, responsibilities and accountabilities of individuals and organisations;
• plans for communication and involvement of interested stakeholders;
• criteria that will be used for monitoring and evaluation;
• training, staffing and financing requirements.
In the specific case of a major emergency, achieving a combined and coordinated response requires the emergency services to be closely linked with those of local authorities and other agencies. For instance, in the United Kingdom, a national structure called "the strategic co-ordinating group" has been established. It ensures that involved parties understand their role in the combined response and how arrangements across different levels of management inter-relate in the event of an emergency.
Similarly, international co-ordination is not an easy process when dealing with long-term risks like global warming, as the absence of a sense of emergency can lead to inaction. Risk perception may vary across different countries (e.g. in the field of environmental protection), which makes things difficult.
Communication issues
Good communication has become essential to the success of complex and sensitive policies, and is therefore essential for managing risk. Good communication must be closely associated with existing consultation and participation processes, and should contribute to informing the public, overcoming differences in the evaluation of risks, developing alternatives to top-down controls and overcoming opposition to decisions. The first task of any communication strategy is to identify the "recipients" of risk communication. These should cover groups of stakeholders already associated with consultation and participation processes, and may include groups that are affected or may potentially by affected by the risk, risk managers and groups that are affected by any efforts to manage the source of risk. Stakeholders may include the decision-maker(s), community groups, local governments, public health agencies, businesses, labour unions, the media, individuals and groups, environmental advisory organisations, and provincial and federal government agencies.
Risk communication is also required in order to select a formal risk assessment procedure. The various options (e.g. risk assessment, risk benefit assessment, etc.) should be considered and the criteria for choosing an appropriate procedure should be clearly defined. The objectives of all stakeholders should be made as explicit as possible.
Risk management options such as science-based standard-setting or the various precautionary measures are often a controversial issue in risk debates. If the stakeholders do not reach a consensus about which management options to focus on, the result may well be confusion and a deterioration of communication.
In 
Ex post evaluation
The ex post evaluation of the project is the last stage of the risk management process but its importance is crucial. It will enable the necessary "learning process" to improve future decisions. We suggest the identification • Improvement of scientific knowledge is a prerequisite for any evaluation. For example, feedback from prediction accuracy audits should be used systematically to improve predictions for future projects, and monitoring programmes can improve scientists' understanding of cause-effect relationships.
• Access to information is also crucial; capacities should be developed to better connect decision-makers to the relevant information. This effort must be sustained over the longer term. Government should also develop a longerterm view on issues, which is particularly challenging considering the short-term priorities resulting from the pace of electoral cycles.
• Better public acceptance: ongoing monitoring and audit programmes may allay public concerns about the effects of a particular activity or project and lead to improved public acceptance of proposals. The results of such programmes may also legitimise the decision-making process.
Ensuring accountability
The consequences of managerial choices may have critical implications for citizens. Unlike academics, decision-makers will be held politically and even judicially accountable for their appreciation of risks. Accountability is a cornerstone of democratic risk management. It should rely on clear responsibilities for decision and action.
Of course, a well-functioning judicial system is a precondition. But specific mechanisms should also be developed to evaluate both collective (e.g. as a member of government) or individual accountability. For example, compliance audits can verify that projects have been correctly implemented and are being operated in accordance with approval conditions and relevant environmental standards. Monitoring programmes provide feedback on the actual impacts that arise from a project, thereby enabling these to be understood and managed.
Conclusion
Risk management presents clear challenges for decision-making. Sound risk management is necessary to prevent, detect, manage and learn from risks at policy level. It becomes particularly important with regard to the emergence of new risks. It is also a challenge to traditional decision-making: to be truly efficient, risk management practices must be supported by coherent policy frameworks, which is not always the case. Inter-sectoral co-ordination and good horizontal information flows are critical factors in achieving a reasonable degree of coherence. In many countries, for example, the fact that the Ministry of the Environment and the Ministry of Agriculture have had conflictual and uncoordinated views on issues has sometimes weakened capacities to deal with emerging risks (e.g. food safety). Future efforts should focus on improving internal management practices, building public trust and developing longer-term capacities in the public sector.
